Appendix A: Kinetics of trapping and detrapping
The rate at which hydrogen atoms are trapped per unit volume is defined as (1) (2) where the part labelled (1) on the right-hand side of this equation represents the number of hydrogen atoms in lattice sites per unit volume, (2) is the probability of capturing an atom per second, and (3) gives the probability that the atom can jump into a neighbouring empty trap site. The rate at which hydrogen atoms are detrapped per unit volume is likewise defined as
where (4) is the number of hydrogen atoms in trap sites per unit volume, (5) is the probability of releasing an atom per second, (6) gives the probability of a neighbouring empty lattice site.
The net rate of change of trapped population can be written as
Substitution of (A.1) and (A.2) into (A.3) gives .4) and this can be re-written in the concise McNabb & Foster form
where the constants A and B read exp and exp
where g denotes the term in square brackets.
It is shown here that the local equilibrium equation (3) where the trap binding energy is
Now introduce the non-dimensional groups, as identified in Section 2.3, such that (A.3) can be re-written as (14) and (15). Consequently, the maximum flux can be written as .
